Direct intercoronary continuity is a rare angiographic finding. We report an unusual case of a 51-year old male with coronary disease who demonstrated intermittent variability in the directions of flow as a result of changes in his coronary disease.
INTRODUCTION
Direct continuity between coronary arteries is a rare congenital finding, occurring in about 0.02% of cases, based on pathological or angiographic studies [1] . This entity is distinct from collateral coronary vessels, which develop gradually in the presence of obstructive coronary disease.
CASE REPORT
A 51-year old male with a history of diabetes mellitus, hypertension and dyslipidaemia was hospitalized with a typical clinical history of unstable angina that had recently appeared. He underwent coronary angiography and was found to have single vessel disease, with a significant stenosis in the proximal segment of his right coronary artery (RCA). Angioplasty was performed, with the successful implantation of a bare metal stent and the patient was discharged in good health.
Six months later he was readmitted. He had started to experience mild exercise-induced chest pains several weeks following his previous procedure and these had continued intermittently, culminating in a more prolonged episode associated with ST segment elevation in his electrocardiogram (ECG). These ECG changes had resolved by the time he was hospitalized.
Coronary angiography was again performed. On injections into the left system, collaterals to the distal RCA were demonstrated (figure 1), arising from the left circumflex coronary artery (CX). Injections into the RCA demonstrated tight in-stent restenosis, (figure 2) and a drug eluting stent was successfully implanted. After the angioplasty, injections into the RCA were seen to retrogradely fill the CX (figure 3). The suspicion arose that maybe the left coronary artery had been inadvertently damaged during angiography, so the left coronary was again cannulated and injections performed, demonstrating entirely normal left main and CX arteries. However, the collateral flow that had previously been demonstrated from the CX to the RCA was no longer apparent. On review of the previous angiogram, it was noted that the RCA retrogradely filled the CX despite the original significant stenosis (figure 4). In essence, it became apparent that the bidirectional filling of the RCA from the CX and vice versa was in fact a direct continuity between the vessels and not collaterals, as free flow was noted from the RCA to the CX even when both arteries were completely patent.
DISCUSSION
Based on pathological and angiographic studies, two different types of anastomoses between coronary vessels have been described: collateral vessels and intercoronary continuity. The true incidence of the latter is not known, but several large surveys have shown an incidence of about 0.02%. [1] .
The two types of vessels can be differentiated in different ways. Firstly, from an angiographic point of view, collaterals vessels are generally smaller in diameter (<1 mm), more tortuous in their course and obviously develop only in the presence of obstructive coronary disease. Interarterial continuity, on the other hand, is characterized by vessels usually larger in diameter (>1 mm), straighter or only slightly curved, and have been described in the presence of normal coronary vessels and in patients with obstructive coronary disease [2] .
From a histological point of view, collateral vessels are similar to arterioles: made of endothelium supported by poorly organized collagen, elastic and muscle fibres. In contrast, the vessels involved in interarterial continuity have a well defined muscle layer as found in normal epicardial arteries. This reflects their probable congenital origin, as a result of persistence of a foetal pattern of the coronary circulation [3] . This is supported by the finding that two variants have been described. The first is a communication between the CX and the RCA in the posterior atrioventricular groove (as in our patient), and the second is a communication between the left anterior descending (LAD) and posterior descending (PDA) arteries in the distal part of the posterior interventricular groove [4] .
These vessels of interarterial continuity have been described in patients with obstructive coronary disease and in patients with anatomically normal coronary arteries [4] .
There are a few interesting points about our patient's case. He demonstrated dynamic changes in the direction of coronary flow, in parallel to the development of a stenotic lesion. Firstly, in the original angiogram, there was flow from the RCA to the CX even though there was a significant stenosis. In his second angiogram, however, no such flow was demonstrated, maybe due to the longer and more critical restenosis that had developed in the stent. Secondly, at the start of both angiograms, there was flow from the CX to RCA, an appropriate finding as a collateral vessel in the presence of an obstructive lesion in the RCA. Thirdly, it seems that when both arteries are fully patent, the bidirectional flow changes to unidirectional, from the RCA to the CX.
This finding tides in with Fournier's review [4] of 15 cases in the literature. In these patients, the flow was Their patient also demonstrated unidirectional flow from the RCA to the CX, and they suggested that this continuity vessel may be responsible for a "steal" phenomenon, explaining the ischaemic findings. Abu-Ful et al [6] reported a patient with recurrent chest pain and a normal thallium scan who was found on angiography to have a totally occluded proximal LAD filling via direct continuity from the PDA. Thus the postulation that these continuity vessels may play a protective role if occlusive coronary disease develops [7] doesn't seem to be necessarily true.
Conclusion
This rare angiographic finding that we have described demonstrates the very dynamic nature of coronary flow, influenced by sometimes gross and sometimes subtle changes in the anatomy of the vessels.
